The predictors of missing data when parents fi ll out questionnaire about their children's diet are not defi ned. The aim of this study was to evaluate predictors which affect unresponsiveness to diet questions based on "Oral Health Situation of Iranian Children" Survey carried out in 1998. Materials and Methods: A dummy variable was created as dependent variable according to responding eight questions relating to diet. Then predictors of missing data were defi ned using multivariable logistic regression and classifi cation tree method. To evaluate goodness of fi t of logistic regression model, sensitivity and specifi city were assessed. Classifi cation tree analysis was done by Quest growing method. Signifi cance level was set at 0.05 in logistic regression analysis. Observations and Results: "Missing data" variable was marked as missing in 616 (7.2%) of questionnaires. In logistic regression model revealed that, gender, mother's education level and father's education level didn't affect "missing data" variable (P > 0.05). But, dmf index (OR = 0.94), Area of living (OR = 0.49), number of children in the family (OR = 1.19), sibling order (OR = 0.85), brushing (OR = 0.84) and visiting dentist (OR = 0.59) had statistically signifi cant association with dependent variable (P < 0.05). Classifi cation tree analysis showed that questionnaires related to children in urban area whose dmf index is under 5 and haven't visited dentist are predicted to have missing data more than other groups. Conclusions: Area of living, dmf index, number of children in the family, sibling order, brushing and visiting dentist are signifi cant variables for predicting the risk of missing data when asking parents about their children's diet.
Introduction
Dental caries is one of the most common infectious diseases that the majority of people may experience. [1] Diet plays a central role in the development of dental caries unquestionably. [2] Thus, decreasing consumption of cariogenic foods to prevent dental caries is backbone of most dental caries preventive programs. Usually information about children's diet is obtained from their parents. It's so important to design these studies to have most accurate information about children's diet.
Data values that have not been measured for some participants are called missing values or missing data. Missing data are common. [3] However, they are usually inadequately handled in both observational and experimental studies. Chan et al., estimated that 65% of studies in PubMed journals do not report the handling technique of missing data. [4] Missing values create serious problems in data analyses. The seriousness of the problem depends largely on the pattern of missing data, how much are missing, and why they are missing. [5] There are some imputation methods to decrease errors created by missing values. One simple method is to substitute missing data by fixed values such as the mean (for data with a normal distribution) or median of observed values (for data with a skewed distribution). Recent Improvements in the field of analysis of missing data, including Expectation Maximum (EM) algorithm and Multiple Imputation via Chained Equations (MICE), provided techniques to deal adequately with missing data. [6] In an oral health survey, usually some questions about cariogenic diets are asked. Obviously, it is possible to have missing values whenever parents respond these questions about their children's diet. To decrease the percentage of missing values, knowing the predictors of missing values are helpful during data collection phase. The predictors of missing data in dental studies are not addressed before.
The aim of present study was to determine the predictors for missing data when asking parents about their children's diet based on Iranian Oral Health National Survey carried out in 1998.
Materials and Methods
The fi rst national oral health survey "Oral Health Situation of Iranian Children" was carried out in 1998 including 8569 6-year old participants. [7] The survey was done according to WHO criteria. [8] Accordingly, to determine dmft index of the children dental examinations were done, and some information related to demographic and socio-economic situation and eating cariogenic diets of the participants were gathered.
A binary variable was made according to the responses to 8 questions about cariogenic diet consumption. Whenever, a respondent didn't respond to 4 questions or more, his/her questionnaire was marked as having missing data. The binary variable named "missing data" was considered as dependent variable. In univariate logistic regression and a multivariate logistic regression, adjusted effects of gender, place of residence, mother's education level, father's education level, number of children in the family, sibling order, brushing, visiting dentist and dmft index on "missing data" variable were evaluated. To evaluate goodness-offi t, the sensitivity and specifi city of the model were assessed. The cut-of-point value was set at 0.07. Classifi cation tree analysis were done to predict values of "missing data" variable based on values of independent (predictor) variables and to construct rules for making predictions about individual cases. Classifi cation tree analysis was done by Quest growing method. Minimum number of cases for parent nodes was set at 100 and minimum number of cases for child nodes was set at 50. SPSS 16 (SPSS, Chicago, IL, USA) was used for data analysis.
Results
"Missing data" variable (having 4 or more unanswered questions) was marked as missing in 616 (7.2%) of questionnaires. Diet questions and their missing percentage values are shown in Table 1 .
The results of univariate and multivariable binary logistic regression is shown in Table 2 . In univariate analysis, there was statistically significant association between dmf index (P = 0.00), area (P = 0.00) and visiting dentist (P = 0.00) with missing variable. In multivariate model, there was no association between gender (P = 0.40), mother's education level (P = 0.17) and father's education level (P = 0.42) with "missing data" variable. Place of residence (P = 0.00), number of children in the family (P = 0.00), sibling order (P = 0.00), brushing (P = 0.05) and visiting dentist (P = 0.00) had statistically significant association with dependent variable, missing data.
Hosmer and Lemeshow test showed the logistic model has appropriate goodness of fi t (P = 0.40). The sensitivity of the model to predict dependent variable was 63.8% and the specifi city was 56.8%.
Classifi cation tree analysis showed that questionnaires related to children in urban area whose dmf was under 5 and didn't have visited dentist were predictors for missing data (Risk estimate = 0.38, Sensitivity = 80%, Specifi city = 35.7%) [ Figure 1 ]. According to low frequency of missed cases, classifi cation tree can be used in nonmissing cases better. Therefore, most of the terminal nodes consisted of non-missing cases. 
Discussion
In this study it was shown that in univariate analysis, dmf index, visiting dentist and area, are correlated with missing of responding the questions. In multivariate regression analysis dmf index, area of living (urban, rural), number of children in a family, sibling order, brushing teeth by children and history of visiting dentist are some predictors for missing value in responding questions about cariogenic diet by parents of children. But, gender, mother's education level and father's education level are not signifi cant predictors for missing data.
As shown in multivariate models in comparison to univariate models, some variables (number of children in a family, sibling order and brushing teeth) became statistically signifi cant correlated.
As this is the fi rst article which evaluating predictors of missing data in cariogenic diet questions, we couldn't compare the results with other fi ndings but, our fi ndings seem normal.
By increasing one point to dmf value of the children, risk of missing data lessens 6%. In questionnaires which are fi lled out by parents living in urban area, there were nearly two-fold chance of missing data comparing to rural area. By increasing one child to family size, the probability of missing data increase 19%. Thus in crowded families, the probability of missing data for questionnaires asking about diet will be increased. Simultaneously, the probability of missed data will be decreased 15% in questionnaire which is related to younger child. In questionnaires which are related to children who mentioned they brush their teeth and have visited dentist, the chance of missing data were 16% and 41% less than questionnaires related to children which didn't brush their teeth.
According to remarkable impact of missing data on accuracy of data analysis, knowing predictors of missing data could help to do more attention in data collection phase of the research to prevent it as possible. Knowing predictors could improve efforts to intensify data completion and adjust analyses for bias caused by missing data. [9] It should be noted that despite low frequency of missing data was found in this study, bias resulting from non-random missing data is still a threat for validity of the research. Thus missing data must be concerned in designing, conducting and analysis phase of the researches. In addition to methods which help to prevent missing data, there are some treatment modalities that can decrease problems of missing data. A simple method is to surrogate missing data by a fi xed value such as the mean (in normally distributed data) or median (in skewed data). This approach might artifi cially reduce the variance and affect the [6] Current available methods for managing missing data, assume missing takes place at random and ignore the possibility that unmeasured variables might interact with interventions to change outcomes. [9] Our result showed that greater efforts to retain participants identified as being at-risk for missing data collection based on their socio-economic and demographic factors may be an essential step to improve the validity of research studies. As predictors of missing data in each study could differ from the others, it's important to evaluate predictors of missing data in other studies especially large national surveys.
In current study classifi cation tree analysis was used in addition to logistic regression model. Classifi cation trees present a clear, logical model that can be understood easily by people who are not mathematically inclined.
The representation of the classifi cation tree method is closer to medical reasoning and also high-order interaction of the risk-factors can easily be shown. [10] The result of classifi cation tree analysis showed that questionnaires related to children in urban area whose dmf is under 5 and haven't visited dentist are predicted to have missing data more than other groups. This fi nding is similar to fi ndings of logistic regression method.
In conclusion, area of living, number of children in a family, dmf index, sibling order, brushing teeth and history of visiting dentist are signifi cant predictors for missing data when asking about cariogenic diet's of children from their parents. By knowing predictors of missing data, we can decline the chance of missing in data collection phase and manage the problem of non-random missing data in analysis phase.
